Abstract. Titan, the largest satellite of the planet Saturn, has a thick atmosphere which consists of nitrogen (N2 ) and methane (CH4 ). In 2004, the Cassini-Huygens mission observed the occultation of two stars through the atmosphere of Titan and measured ultraviolet (UV) absorption spectra. Through these spectra it was possible to identify the molecular species contained in this environment. In the present work, we have simulated a spectrum of this atmosphere using some molecules such as CH 4 , C2 H2 , C2 H4 , C2 H6 , C4 H2 , and C6 H6 . Our cross sections data were experimentally obtained using the electron energy-loss technique, where the electron energy-loss spectra, measured high incident energies and in small scattering angles, are similar to photoabsorption spectra. The comparison of our synthetic spectrum with that measured by Cassini shows that this method is very efficient for identifying molecules as well as estimating abundances.
Introduction
Titan's atmosphere is primarily composed of nitrogen but methane is the nextmost abundant constituent (Wilson & Atreya 2004) . The interaction of solar X-rays and ultraviolet photons or energetic electrons with these constituents produce a rich and complicated organic chemistry that leads to the formation of new molecules such as hydrocarbons and nitriles. These latter are organic species containing a triple CN bond, such as HCN, which is a precursor of the nitrogenous base of DNA, the adenine molecule. In 2004, the Cassini-Huygens mission observed the occultation of two stars through the atmosphere of Titan, Shaula (λ Scorpion) and Spica (α Virgo) and obtained UV absorption spectra from 110 nm to 190 nm. This atmospheric transmission of the stellar flux can be understood by the Lambert-Beer law:
where I(λ) is the stellar flux as a function of the wavelength (λ) after being attenuated by the absorbing material in Titan's atmosphere, I 0 is the stellar flux before traversing the atmosphere and τ (λ) is the optical depth given by:
where σ i (λ) is the cross section (cm 2 ) and N i is the column density (cm −2 ) for each molecular species i.
Methodology
We have obtained photoabsorption spectra converted from the electron energy-loss spectra for molecules such as benzene, naphthalene and anthracene (Boechat-Roberty 679 et al. 2004 , de Souza et al. 2002 , Boechat-Roberty et al. 1997 ) and other species. Briefly, we have measured electron energy-loss spectra (EELS) at electron incident energy of 1000 eV and small scattering angles. In these conditions, the generalized oscillator strength (measured by EELS) tends to be the optical oscillator strength (Lassettre & Skerbele 1974) . To obtain the photoabsorption cross-section, each point in the EELS was extrapolated to zero scattering angle using the universal formula (Boechat-Roberty et al. 2004) . To compute the Titan synthetic spectrum, we used the cross-sections of the following species: CH 4 , C 2 H 2 , C 2 H 4 , C 2 H 6 , C 4 H 2 , and C 6 H 6 . The column densities, initially adopted from Shemansky et al. (2005) , were adjusted to achieve the best fit. Figure 1 represents the synthetic spectrum obtained from the cumulative product of the photoabsorption cross-section by the respective column density of each molecule. The comparison of our result with the Cassini spectrum shows a very good agreement. 
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